Abstract We report a case of a woman with chronic rightsided pelvic pain with an unusual combination of broad ligament defects and associated terminal ileum and caecum herniation. Reduction of the hernia and closure of the defects at laparoscopy resulted in resolution of the patient's painful symptoms. Review of the literature suggests that, although rare, such defects should be considered in the differential diagnosis of persistent pelvic pain. Where found incidentally, broad ligament defects should be repaired in order to prevent sinister complications such as bowel obstruction and strangulation.
Introduction
Herniation of a viscus through a defect of the broad ligament of the uterus is a rare form of internal hernia [1] . This type of hernia is difficult to diagnose preoperatively due to the non-specific nature of symptoms and limitations of imaging [2] . We report a case of chronic pelvic pain with a diagnosis of bowel herniation through a right-sided broad ligament fenestration and its subsequent laparoscopic management. We review the literature and present our conclusions and recommendations on the diagnosis and management of this condition.
Case report
A 36-year-old woman (one previous vaginal delivery) presented at our outpatient gynaecology clinic with chronic, non-cyclical, intermittent, right-sided pelvic pain and associated bloating. In addition, she reported dysmenorrhoea and occasional dyspareunia.
An initial diagnostic laparoscopy was performed, where the peritoneal defects were seen (right-sided broad ligament fenestration and a fenestration underneath the right uterosacral ligament), but there was no herniation at the time and no corrective measures were taken. Thereafter, a number of medical treatments were tried for her pains including contraceptive pills, the levonorgestrel-releasing intrauterine system and gonadotrophin-releasing analogues with add-back hormone replacement treatment. Whilst these treatments improved her dysmenorrhoea, she still continued to get intermittent pains and bloating. The patient described these pains as non-cyclical, occasionally stabbing and occasionally colicky. The frequency of the pains varied in a given month with several painfree days and several random episodes of pain in a given day, at times with gradual onset, other times with acute onset. A sigmoidoscopy, barium enema and CT scan were performed and showed normal findings.
Three years following her initial presentation, a second laparoscopy was performed due to persistent pains. The caecum and terminal ileum were seen to be herniating through a large (approximately 6 cm) right-sided broad ligament fenestration. There was no evidence of bowel ischaemia or necrosis. The hernia was reduced by gently manipulating the bowel, assisted by the Trendelenburg position, and the defects were carefully mapped. A further fenestration was identified underneath a deficient right uterosacral ligament (Fig. 1) . The broad ligament defect was closed using a continuous 2-0 Polysorb suture with intra-corporeal knotting. The right uterosacral ligament was transected to prevent any future bowel herniation. Repair of this defect by suturing was not deemed sensible as the deficient ligament was too thin. No other pelvic pathology was seen. Six months later, the patient reported complete resolution of her symptoms.
Discussion
Herein, we present a case of intestinal herniation through a large broad ligament defect, repair of which resolved the chronic painful symptoms of the patient. Such hernias represent 4-7 % of all internal hernias [3] . The most common viscus to herniate is the ileum, however, colonic and ovarian herniation have also been reported [3] [4] [5] . Broad ligament defects were first documented in the literature in 1861 following a post-mortem on a woman who died from intestinal obstruction [1] . She was found to have a strangulated bowel in a rightsided broad ligament fenestration.
The precise pathogenesis of broad ligament defects remains unknown. They tend to be unilateral, more commonly on the right side and are thought to be either congenital or acquired [3] . Congenital defects may be related to ruptured cystic structures reminiscent of the mesonephric or paramesonephric ducts during embryological life [3] . Acquired or secondary causes may include previous surgery, previous pregnancy, pelvic inflammatory disease and endometriosis. Preoperative diagnosis is difficult if not impossible. Whilst computed tomography can be useful in identifying acutely dilated bowel in cases where herniation has resulted in bowel obstruction, it is very difficult to pinpoint accurately the broad ligament as the site of internal hernia with incarceration [2] .
Two systems for characterising broad ligament defects have been described in the literature. In 1934 Hunt et al. categorised defects based on the nature of the deficiency (complete versus incomplete fenestrations) [6] , whereas in 1986, Cilley et al. created a more commonly used classification system based on anatomical position [1] . According to Cilley et al., type I defects are the most common and occur throughout the entire broad ligament caudal to the round ligament. Type II defects occur superior to the round ligament, including defects in the infundibulopelvic ligament, mesosalpinx and ovarian ligament. Type III defects occur in the two layered peritoneal surface between the round ligament and the remainder of the broad ligament. In our case, we diagnosed type II and type III defects with an unusual combination of a defect underneath a thin right uterosacral ligament.
The majority of literature reporting such defects relates to acute presentations of abdominal pain and visceral incarceration, most commonly bowel obstruction [6] [7] [8] [9] [10] . Our search returned 39 cases of bowel herniation through broad ligament defects with associated obstruction. The reports date from 1965 to 2014. Although it is beyond the scope of our present paper to cite all these publications, it is interesting to note that in 6 of these cases, preoperative diagnosis was possible by multi-detector computed tomography (MDCT, high resolution computed tomography) [2, [11] [12] [13] [14] [15] . Barbier Brion et al. suggest that MDCT can demonstrate the presence and the precise location of this type of hernia and that this may assist clinicians approach the problem laparoscopically rather than by explorative laparotomy [14] . Eight out of the 39 cases were managed by laparoscopy and the rest 31 by laparotomy.
Our case highlights a more chronic course of pelvic pain associated with broad ligament defects. Three published cases [3, 16, 17] . Redwine reported a case of a woman diagnosed with endometriosis affecting the broad ligament and treated laparoscopically by fulguration [16] . The symptoms of the patient persisted and at repeat laparoscopy the small bowel and the caecum were seen herniating through a broad ligament defect. The defect was repaired and the patient's pains resolved. The author suggested that the defect was a result of the electrocoagulation applied to treat endometriosis. Similarly, Demir and Scoccia described a case of chronic pelvic pain resistant to medical and surgical treatments for endometriosis. A broad ligament defect was diagnosed at laparoscopy and left untreated. At subsequent laparoscopy the ovary was seen to be herniating through the defect. A unilateral salpingo-oophorectomy was performed, the defect was eliminated and the patient's symptoms resolved 3 . Bangari and Uchil reported herniation of small intestine through a large right-sided broad ligament defect, this time with no associated endometriosis, suturing of which cured the patient's chronic pelvic pain [17] . Of note, no complications were reported as a result of repair of broad ligament defects in any of the papers we reviewed describing either acute or chronic presentations.
Similarly, with complete symptom resolution following laparoscopic repair, we believe the most likely cause of our patient's pain was intermittent herniation of bowel through the defect. We therefore strongly support the suggestion by Bangari and Uchil [17] and Demir and Scoccia [3] , of repairing or eliminating any incidental broad ligament defects found at laparoscopy. This may not only prove curative for the patient's painful symptoms, but also prevent future sinister complications such as bowel obstruction and strangulation, and/or repeated surgical intervention due to persistent pain.
Conclusion
Internal hernias through a broad ligament defect, though rare, should be considered in the differential diagnosis of women presenting with chronic pelvic pain, particularly when this is right-sided. This is further relevant in cases where routine investigations have failed to identify pathology and/or routine treatments have failed to relieve symptoms. Laparoscopic management can be both diagnostic and therapeutic, and we recommend that repair by suturing ideally be carried out at initial identification, even if no herniation is seen at the time.
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